Diisopropylphosphorofluoridate-induced muscle hyperactivity associated with enhanced lipid peroxidation in vivo.
Acute exposure to acetylcholinesterase (AChE) inhibitors such as organophosphates and carbamates induces functional changes at the neuromuscular junctions, leading to fasciculations that ultimately cause muscle fiber necrosis. There is recent evidence that oxygen free radical formation may be a factor in the toxicity of these insecticides. One of the targets of free radical-induced injury is lipid peroxidation. The role of lipid peroxidation in diisopropylphosphorofluoridate (DFP)-induced muscle necrosis was investigated by quantifying two products resulting from the oxidation of lipids in muscle tissue-the thiobarbituric acid-malondialdehyde complex (TBA-MDA) and F2-isoprostanes, the latter being a novel and extremely accurate marker of lipid peroxidation in vivo. When compared with control animals, significant increases in MDA of 96% and in F2-isoprostanes of 56% were found in the diaphragms of rats treated with 2.0 mg/kg DFP after 60 min (P < 0.01). In rats pretreated with the neuromuscular blocking agent d-tubocurarine or the lazaroid U-78517F, an antioxidant, no DFP-induced increases in either MDA or F2-isoprostanes were observed. It is suggested that the AChE inhibitor-induced cholinergic hyperactivity initiates that accumulation of free radicals leading to lipid peroxidation, which may be the initiator of the AChE inhibitor-induced cell injury.